
QC386F!x Bluetooth Classic and LE Audio Tx Module 

Features  

• Bluetooth v5.3/5.4 Class 1/2 module (Classic + LE 2M)
• Tri-core processors - 32-bit 32/80MHz APP and 240MHz Kymera DSP
• Built-in 16/32Mbit flash on module
• Extremely low current consumption
• Integrated Li-ion battery charger
• 5V/3V/Battery power supply and configurable 1.8/3.3V I/O operation
• LED drivers with PWM, I2C, UART and PIO interfaces
• BLE GATT and iOS/Android GAIA app support
• A2DP, AVRCP, HFP, SPP Classic profiles and LEA profiles support
• LE Audio Unicast (TMAP) and Auracast (PBP) Tx application firmware available
• HFP-AG / A2DP Source transmitter Tx application firmware available
• 23ms Ultra Low Latency (ULL) Gaming and Voice Back Channel
• USB Full Speed Device (USB-FS 12 Mbps) with 24-bit 96KHz audio
• I2S/PCM/SPDIF stereo audio digital input interfaces up to 24-bit 192KHz sampling
• Quad analog input interfaces up to 24-bit 96KHz resolution
• Up to 99dB SNR / 105dB dynamic range / 0.0018% THD in differential mode
• Single microphone bias shared among four channels
• Support firmware update via USB and OTA
• SBC, aptX Classic / HD / Adaptive / Lossless and LC3 BT codec
• RoHS / REACH compliant
• BQB qualified (D058628) and FCC/IC-ISED/CE/RCM certification available upon request
• Dimension(QC386FNA) 

o 18.0 x 13.0 x 2.8 mm

Applications

● USB audio dongles ● TV and home theaters
● DJ machines ● Public address equipment
● Bluetooth two-way radio and walkie-talkie ● Microphone systems
● Unified Communication devices ● Audio transmitters and receivers
● Professional musical equipment ● Hearing loop and T-Coil replacement

Description

QC386FNx is Bluetooth Class1 (max 13dBm) dual mode module that is targeted at Bluetooth Classic 
and LE Audio applications.  It is based on the most advanced Qualcomm QCC3086 chipset and the 
latest ADK.  Two application processor cores with 32/80MHz operation and a 240MHz Kymera DSP 
Co-Processor enable not only the existing Bluetooth multi-media function such as stereo audio 
(A2DP audio) communications, but also demanding Classic and LE Audio dual mode capability.  The 
highly integrated hardware includes high performance stereo ADC, and battery charger, thus saving 
costs of external components. The host interfaces include USB, I2S, S/PDIF, SPI and UART, that are 
programmable for data communication, module control or firmware upgrade. 

The module is Bluetooth v5.3/5.4 compliant with LE Audio capability and comprehensive profile 
support such as PBP, BAP, BASS, CAP, TMAP, VCP, ASCS, CCP, CSIP, MCP, PACS.  USB host 
software is provided upon request to change the device configuration in the field as as Broadcast 
Name, Broadcast Code (encryption key) and audio settings. 
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Its powerful and flexible system architecture design also allows the module to support traditional 
HFP, A2DP, AVRCP, SPP, PBAP, HID and many other Bluetooth Classic profiles for applications like 
battery reporting, remote control and HID, in addition to LE Audio profiles.  Furthermore, SBC, AAC, 
aptX Classic, aptX HD, aptX Adaptive, aptX Lossless and aptX Voice (some require licensing) audio 
streaming are also supported. 

The complete module design relieves host system developers from handling complex Bluetooth 
operations and compatibility issues.  With integrated on-chip balun and on-board band pass filter, it 
provides a clean 50 ohm antenna interface to serve the needs of various antenna designs, matching 
and testing in host system development. 
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Physical Layout 
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Module Top View 
(dimension figures in mm)



Recommended PCB Footprint 
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Pins Configurations 

PIN QC386FNx TYPE FUNCTIONS

1 GND GND Ground

2 MIC2_P_LIN_RP Analog Right Mic/line in audio positive input

3 MIC2_N_LIN_RN Analog Right Mic/line in audio negative input

4 MIC1_P_LIN_LP  Analog Left Mic/line in audio positive input

5 MIC1_N_LIN_LN  Analog Left Mic/line in audio negative input

6 MIC_BIAS Analog Microphone bias output

7  reserved No function, leave unconnected

8   reserved No function, leave unconnected

9 reserved No function, leave unconnected

10 reserved No function, leave unconnected

11 GND GND Ground

12 VOUT_1v8 Power 1.8v switching regulator output

13 PIO37 Bi-directional  Programmable Input/Output line

14 PIO34 Bi-directional  Programmable Input/Output line

15 GND GND Ground

16 PIO5 Bi-directional  Programmable Input/Output line

17 PIO7 Bi-directional  Programmable Input/Output line

18 PIO4 Bi-directional  Programmable Input/Output line

19 PIO8 Bi-directional  Programmable Input/Output line

20 PIO6  Bi-directional  Programmable Input/Output line

21 GND GND Ground

22 PIO3  Bi-directional  Programmable Input/Output line

23 PIO39 Bi-directional  Programmable Input/Output line

24 LED3 Open Drain LED driver

25 LED2 Open Drain LED driver

26 LED1 Open Drain LED driver

27 LED0 Open Drain LED driver

28 PIO16  Bi-directional  Programmable Input/Output line

29 PIO15  Bi-directional  Programmable Input/Output line

30 PIO21  Bi-directional  Programmable Input/Output line

31 PIO35  Bi-directional  Programmable Input/Output line

32 PIO36  Bi-directional  Programmable Input/Output line

33 GND GND Ground

34 VCHG Analog 5v Charger input.

35 CHG_EXT Analog External battery charger control.

36 VCHG_SENSE Analog Battery charger sense input.

37 VBAT Power Battery input

38 GND GND Ground

39 SYS_CTRL CMOS Input  System power on enable

40 USB_DP Analog USB data +ve

41 USB_DN Analog USB data –ve

42 VPAD1 Power Power supply for PIO1..PIO8
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General Electrical Specification  

43 VPAD2 Power Power supply for PIO15..PIO21 and PIO40..PIO44

44 GND  GND  Ground

45 PIO17 Bi-directional  Programmable Input/Output line

46 PIO18 Bi-directional  Programmable Input/Output line

47 PIO19 Bi-directional  Programmable Input/Output line

48 PIO20 Bi-directional  Programmable Input/Output line

49 GND  GND  Ground

50 BT_RF Analog RF Antenna port

51 GND GND Ground

52 PIO38 Bi-directional  Programmable Input/Output line

53 PIO2  Bi-directional  Programmable Input/Output line

54 PIO1  Bi-directional  Programmable Input/Output line

Absolute Maximum Ratings 

Ratings Min. Max. 

Storage Temperature -40 ℃ +85 ℃ 

Supply Voltage at VCHG -0.4 V 7.0 V 

Supply Voltage at VBAT and SYS_CTRL -0.4 V 4.8 V

Supply Voltage at VPAD -0.4V 3.80V

Analog Audio Input -0.4V 2.1V

Recommended Operating Condition 

Operating Condition Min. Max. 

Operating Temperature range -10 ℃ +60 ℃ 

Supply Voltage at VCHG 4.75 V 5.75 V

Supply Voltage at VBAT and SYS_CTRL 2.8 V 4.25 V

Supply Voltage at VPAD 1.70 V 3.60 V

Parameters Description Min. Typ. Max. Units

Current Consumption - A2DP / 
Auracast Streaming

Typical - 5 - mA 

Battery Charge Current - Internal 
mode

- - 200 mA

Battery Charge Current - External 
mode (FNB version only)

- - 1800 mA

ADC Input Range - - 2.4 Vpp

Audio Characteristics

Parameter Description Min. Typ. Max. Units

Analog Input - THD+N single-ended 2 - -92 - dB

differential 2 - -96 - dB

Analog Input – SNR 
Signal-to-Noise A-weighted

single-ended 2 - 100 - dB

differential 2 - 99 - dB

Analog Input - Dynamic Range A-
weighted

single-ended 2 - 100 - dB
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Notes:  
1 Load 32Ω, input frequency 1kHz, B/W 20Hz to 20kHz 
2 Input frequency 1kHz, B/W 20Hz to 20kHz 
3 Available sample rates 8, 16, 32, 44.1, 48, 96  
4 Available sample rates 8, 16, 32, 44.1, 48, 96, 192 

weighted
differential 2 - 100 - dB

ADC Sample Rates 24bit 3 8 - 96 kHz

DAC Sample Rates 24bit 4 8 - 192 kHz
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Radio Characteristics  

General Radio Characteristics

Operating Frequency 2400 to 2483.5 MHz

RF Output Power 0 – 13 dBm

RX Sensitivity -97dBm (Typ)

Transmit Signal Range 30 m (Typ)

Lower quad band 2 MHz

Upper quad band 3.5 MHz

Carrier frequency 2402 to 2480 MHz, 1 MHz step, 79 channels

Modulation Method GFSK (1 Mbps) 
Pie/4 DQPSK (2 Mbps) 

8DQPSK (3Mbps)

Hopping 1600 hops/s, 1 MHz channel space

Maximum data rate GFSK Asynchronous: 732.2 kbps / 57.6 kbps 
Synchronous: 433.9 kbps / 433.9 kbps

Pie/4 DQPSK Asynchronous: 1448.5 kbps / 115.2 kbps 
Synchronous: 869.7 kbps / 869.7 kbps

8DQPSK Asynchronous: 2178.1 kbps / 177.2 kbps 
Synchronous: 1306.9 kbps / 1306.9 kbps

Basic Rate, VBAT = 3.7V Temperature =+25°C 

F r e q u e n c y 
(GHz) 

Min Typ Max Bluetooth 
Specification 

Unit 

Sensitivity at 0.1% BER 2.402 - -97 -95   
<= - 70 

dBm 

2.441 - -97 -95 dBm 

2.480 - -97 -95 dBm 

Maximum received signal at 0.1% 
BER 

>= -9  > - 20 dBm 

RF transmit power 1  11.5 +13  - -6 to +20 2 dBm 

Initial carrier frequency tolerance -75 3 +75  ±75 kHz 

20dBm bandwidth for modulated 
carrier 

- 925 1000   
< 1000 

kHz 

Drift (single slot packet) Single Slot - 6 25   
<25 

kHz 

Three Slot - 7 40 kHz 

Five Slot - 7 40 kHz 

Drift Rate - 4 20 <20 kHz/50µs

  

f1avg  “Maximum Modulation” 

140 165 175   

140< f1avg <175 

kHz 

 f2maz  “Minimum Modulation” 115 143 -  >=115 kHz 

C/I co-channel - - - <= 11 dB 

Adjacent channel selectivity C/I F=F0 +1 MHz 3 5 - -11 0 <= 0 dB 

Adjacent channel selectivity C/I F=F0 - 1MHz 3 5 - -11 0 <= 0 dB 

Adjacent channel selectivity C/I F=F0 +2 MHz 3 5 - -38 -30 <= - 30 dB 

Adjacent channel selectivity C/I F<F0 - 3MHz 3 5 - -59 -40 <= - 40 dB 

Adjacent channel selectivity C/I F=F0 +3 MHz 3 5 - -46 -40 <= - 40 dB 
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Adjacent channel selectivity C/I F>F0 +3 MHz 3 5 - -59 -40 <= - 40 dB 

Adjacent channel selectivity C/I F=Fimage 3 5 - -33 -9 <= -9 dB 

Adjacent channel transmit power F=F0±2MHz 4 5 - - - <= - 20 dBc 

Adjacent channel transmit power F=F0±3MHz 4 5 - - - <= - 40 dBc 
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Notes:  
1 Default firmware setting. Output power is measured at the RF output pin. Specified Min value is based on statistical 

variance and represents the absolute limit rather than expected performance. 
2 Class 1/2 RF transmit power range in the Bluetooth specification 
3 Up to three exceptions are allowed in the Bluetooth specification  
4 Up to five spurious response frequencies are allowed in the Bluetooth specification  
5 Measured at F0 = 2441MHz  

Enhanced Rate, VBAT = 3.7V Temperature =+25°C 

F r e q u e n c y 
(GHz)

Min Typ Max Bluetooth Specification Unit 

Sensitivity at 0.01% BER 
Pie/4 DQPSK

2.402 - -96.5 -94.5   
<= - 70 

dBm 

2.441 - -96.5 -94.5 dBm 

2.480 - -96.5 -94.5 dBm 

Sensitivity at 0.01% BER 
8DQPSK

2.402 - -90.0 -88.0   
<= - 70 

dBm 

2.441 - -90.0 -88.0 dBm 

2.480 - -90.0 -88.0 dBm 

Maximum received signal at 0.1% 
BER 

>= -9  > - 20 dBm 

RF transmit power 1  8.5 +12.5  - -6 to +20 2 dBm 

Pie/4 DQPSK

Adjacent channel selectivity C/I F=F0 +1 MHz 4 5 - -11 0 <= 0 dB 

Adjacent channel selectivity C/I F=F0 - 1MHz 4 5 - -12 0 <= 0 dB 

Adjacent channel selectivity C/I F=F0 +2 MHz 4 5 - -41 -30 <= - 30 dB 

Adjacent channel selectivity C/I F<F0 - 3MHz 4 5 - -60 -40 <= - 40 dB 

Adjacent channel selectivity C/I F=F0 +3 MHz 4 5 - -47 -40 <= - 40 dB 

Adjacent channel selectivity C/I F>F0 +3 MHz 4 5 - -60 -40 <= - 40 dB 

Adjacent channel selectivity C/I F=Fimage 4 5 - -33 -7 <= -9 dB 

8DQPSK

Adjacent channel selectivity C/I F=F0 +1 MHz 4 5 - -57 5 <= 5 dB 

Adjacent channel selectivity C/I F=F0 - 1MHz 4 5 - -7 5 <= 5 dB 

Adjacent channel selectivity C/I F=F0 +2 MHz 4 5 - -37 -25 <= - 25 dB 

Adjacent channel selectivity C/I F<F0 - 3MHz 4 5 - -53 -33 <= - 33 dB 

Adjacent channel selectivity C/I F=F0 +3 MHz 4 5 - -41 -33 <= - 33 dB 

Adjacent channel selectivity C/I F>F0 +3 MHz 4 5 - -53 -33 <= - 33 dB 

Adjacent channel selectivity C/I F=Fimage 4 5 - -28 0 <= 0 dB 

Bluetooth Low Energy, Temperature =+25°C 

F r e q u e n c y 
(GHz)

Min Typ Max Bluetooth 
Specification 

Unit 

Sensitivity at 30.8% PER 
1Mb/s 3

2.402 - -100.5 -98.5   
<= - 70 

dBm 

2.440 - -100.5 -98.5 dBm 

2.480 - -100.0 -98.0 dBm 

Sensitivity at 30.8% PER 
2Mb/s 3

2.402 - -97.5 -95.5   
<= - 70 

dBm 

2.440 - -97.5 -95.5 dBm 

2.480 - -97.5 -95.5 dBm 

Maximum received signal at 30.8% 
PER 

>= -9  > - 20 dBm 
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Notes:
1 Default firmware setting. Output power is measured at the RF output pin. Specified Min value is based on statistical 

variance and represents absolute limit rather than expected performance. 
2 Transmit power range in the Bluetooth specification. 
3 Measured using test packets with 37 octet payload. 

Packing Information 

* +/- 1cm / 0.1kg, or 10% whichever is greater for all packaging measurements.

RF transmit power 1 - +8.0  - -20 to +10 2 dBm 

Maximum carrier frequency offset 1MB/s - 3 150 <= 150 kHz 

2MB/s - 4 150 kHz 

Maximum drift rate 1MB/s - 4 20 <= 20 kHz/50 
µs

2MB/s - 4 20 

Carrier drift 1MB/s - 4 50 <= 50 kHz

2MB/s - 4 50 

Modules

100 modules

 per blister tray

10 blister trays

 per carton

Carton Box

Carton
Label

Model A B C Units Quantity 
per Carton

GW / NW

QC386FNA 8 34 14 cm 660 pcs 2.1 / 1.6 kg
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Blister tray dimensions: 
135 x 320 x 10 mm 

66 
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Precautions

• Storage Condition

This product should be stored without opening the packing, and under temperature 0-60 °C and humidity 30-70% RH.  It
should be used within 15 months after reception.

• ElectroStatic Discharge (ESD)

This product is sensitive to ElectroStatic Discharge (ESD).  Observe precautions for handling electrostatic sensitive
devices.  Such precautions are described in the ANSI/ESD S20.20, IEC/ST61340-5, JESD625-A or equivalent standards.

• Module Reflow Installation

For RoHS/Pb-free applications, Sn96.5/Ag3.0/Cu0.5 solder is recommended.

Ordering Information

Profile Feature Recommended Parameters

Ramp-up rate before liquidous < 2°C / second

Preheat 150-200°C  60-90 seconds

Maximum time at liquidous 40 – 80 seconds

Maximum peak temperature 230° - 240°C (below 250°C)

Ramp-down rate < 6°C / second

Part Number FW Code Available Description

QC386FNA

Please check with 
your sales 

representative

QCC3086 16Mbit (external antenna)
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Revision History 

 Rev. Date Description

01 2023-11-21 Preliminary release

02 2024-01-08 Editorial updates

03 2024-04-11 Corrections on pin functions : 

pin13: PIO43 changed to PIO37 

pin14: PIO40 changed to PIO34 

pin23: LED5 changed to PIO39 

pin24: LED4 changed to LED3 

pin31: PIO41 changed to PIO35 

pin32: PIO42 changed to PIO36 

pin52: PIO44 changed to PIO38 

pin7 to pin10: changed to reserved pins without any functions.

04 2024-11-09 RF data updates
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